Objective: The purpose of this clinical report was to describe the detection of fluorescent resin residue after orthodontic bracket debonding with two UV light devices and analyze the surface morphology of enamel after 1 year.
| INTRODUCTION
Orthodontic treatment typically entails the cementation of orthodontic brackets with composite resin materials bonded to etched enamel surfaces. 1 However, after treatment, the removal of the adhesive material residue requires care, with conflicting results on the effectiveness of different removal methods. [1] [2] [3] [4] Residual resin material is often removed using diamond or multilaminate burs or abrasive discs. However, identifying the resin material is difficult as it has similar optical properties to tooth enamel. 5 As a consequence, irreversible, iatrogenic, damage, such as grooves and surface irregularities, to the enamel can result from excessive pressure during the removal of adhesive material. 6, 7 Similarly, the incomplete removal of adhesive material leads to a rough enamel surface, which favors biofilm accumulation 1 and consequently facilitates the development of white spot lesions. 8 Residual adhesive resin layer after bracket debonding might also stain overtime if the layer is not removed. 9 The traditional method to differentiate resin from enamel involves relying on the operators eyes without loupes or microscope, which is often difficult. 10 Tactile assessment with a metal instrument might facilitate detection, 10 but neither traditional removal method helps quantify the thickness of the resin residue. Clinical experience is required to avoid unnecessary removal of enamel.
Recently, light-emitting devices that excite fluorescence have been introduced into the dental market. 4, 11, 12 The devices identify substrates through differences in light emission, 4, 11, 12 and may be capable of tracking areas with fluorescent material residue. 4, 11, 12 However, the scientific literature is scarce regarding the effectiveness of these devices for removing resin residues removal. 4, 11, 12 Two major categories of technology have been developed to assist dentists in recognizing the adhesive residues: light-emitting devices that excite fluorescence and adhesive/resin materials with fluorescent content. 4, 11, 12 These devices may be capable of tracking areas presenting fluorescent material residues. 4, 11, 12 This clinical report describes the clinical removal of a fluorescent residual adhesive resin layer after bracket debonding in one patient using two different fluorescent light sources in conjunction with a high-speed rotary instrument. The effectiveness and longevity of the protocol were evaluated from scanning electron microscope (SEM) images and at a 1-year clinical follow-up.
| CASE REPORT
A 22-year-old woman had orthodontic brackets removed by a previous dentist, but resin residue was left on the enamel surface of the 
| DISCUSSION
Fluorescence is a physical phenomenon that occurs in about 10 −8 seconds. 13 that can be explained as a form of photoluminescence of lowenergy light between intense white and light blue. 14 This
High-speed handpiece with two LEDs, above is the white LED and below is the LED used to evidence fluorescence (A); left hemi-arch resin residues removal using LED lighting system coupled to the head of the high-speed handpiece evidencing the fluorescent adhesive materials (B); polishing discs sequence: Medium (C), fine (D), and extra-fine (E) FIGURE 4 Final polishing with diamond paste applied with felt discs in both arches FIGURE 5 Final clinical aspect demonstrating the similar results of both protocols used, without adhesive materials residues and reestablishing smoothness and enamel surface gloss phenomenon occurs when high-energy rays, such as UV (ultraviolet) rays, are absorbed by an object and then emitted as a visible lowenergy ray. 14 The phenomenon can occur naturally or can be artificially induced by UV radiation (350-400 nm) from sunlight, black light bulbs or UV bulbs.
14 Fluorescence detection has advanced the development of fluorescent dental materials and facilitates the removal of these materials when they are no longer required. 4, 11 It is also important to highlight that fluorescent compounds are added to composite resins to improve their aesthetics, mimicking the fluorescent properties of dentin. 14 The compounds responsible for the fluorescent properties are proprietary information that manufacturers may not reveal, 15, 16 although organic pigments and rare earth oxides (eg, europia, ceria, and ytterbia) are known to be included in the glass fillers of fluorescent resins. source between 395 and 405 nm. 16 However, this accessory requires the operator to use both hands, and an assistant is needed to handle the device and activate it every 20 seconds during the procedure.
The high-speed handpiece used in this study (Cobra Led Ultra Vision-Gnatus) has a command that activates a white LED, Diamond burs are not recommended for resin removal, as they cut enamel aggressively, leading to deep scratches and increasing surface roughness. 18 Tungsten carbide burs are less harmful, 7 although both protocols require final polishing. In the present report, SEM images did not identify a difference in surface enamel roughness between the sides ( Figure 6C ,F). Differences were only detected between the UV light protocols ( Figure 8A ,B) and the protocol used by the orthodontist ( Figure 8C ). Moreover, an in vitro study 4 evaluating protocols for removing fluorescent material after bracket debonding concluded that both devices were similar and more efficient than not using a fluorescenceaided protocol. For those reasons, we believe that the possible influences on the tested finishing and polishing protocol do not exist.
For the current patient, silicone rubber polishers and polishing discs, which are less aggressive than other methods such as Arkansas stone and lasers, were used. 7 Nevertheless, even Sof-Lex discs may damage the enamel, 3 only medium, fine, and superfine discs were used and the use of a polishing paste as a final procedure is considered essential to reducing abrasive marks.
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The resin removal produced similar aesthetically pleasing enamel surfaces with both methods. The authors suggest that the clinical time reduction between the reported and traditional techniques for bracket debonding must be analyzed in the future, improving expectations for the use of these methodologies in clinical practice.
These fluorescence detecting devices also have a place in the identification of carious lesions. 20, 21 There are many caries fluorescence detector tools, such as infrared fluorescence and fluorescent cameras. 22 Caries detection depends on increased auto-fluorescence of the demineralized dentin caused by porphyrins from bacteria in carious lesions. 
| CONCLUSION
The LED devices used in this clinical report were able to identify areas with remaining fluorescent adhesive composite resin residue, thereby facilitating removal. The proposed methods helped to reestablish and maintain the gloss and smoothness of the dental enamel even after 1 year. Auxiliary devices that excite fluorescence provide high predictability and control for the removal of resin adhesives from enamel.
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